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Dynamic measurement of long depth of field
based on photonic Doppler velocimetry

SI Yu,LIU Ji, WU Jin-hui, FENG Jin-bao,LIU Hao, YAN Sai-mei
(School of Information and Communication Engineering, North University of China, Taiyuan 030051, China)

Abstract : At present, the application of Photonic Doppler Velocimetry is mostly aimed at measuring instantaneous and
short-term impact, vibration or the velocity of flying-plate ,with less acquisition time and short depth of field distance.
Up till now,there is lack of application in measuring moving objects with a long depth of field. For this reason,a set of
PDV based on all-fiber structure and upper computer demodulation software based on LabWindows are built. It uses a
laser module with 15 kHz line width and 1550. 12 nm wave length as light source, an aspherical lens with 300 mm
working distance as probe. Speed measurement for rodless cylinder slider with a moving distance of 1.33 m and a
maximum speed of 14 m/s. Through many experiments, the whole time-velocity diagram of rodless cylinder is ob-
tained. Moving distances calculated by integration are in consistent with the actual one,the average relative error of
which is —0.5266 % . The experimental result shows that PDV has a strong robustness, and an interference signal
with SNR above 16 dB,even the coupled signal power is low. While there is a stable atmosphere, such PDV can be
used in measuring moving objects with large depth of field.
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Fig. 3 Arrangement of rodless-cylinder in experiment
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Fig. 4 Interference signal collected by acquisition card
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Fig. 6 Displacement diagram of rodless cylinder’s sliding block

SILAFE] 6 4 A [A) i A7 B2 0 R, LA L =
133. 7067 cm "N 255E BAH , FH¥ iR ZE Relative Error =
(S, —L)/Lx100 % 5t 6 % L, AR B 2 20
2 ?:1 (Li ~ L) ?

5
0.05 cm,f5A = /AL + A}, =0.070 cm, 0 F 5E

S, (i R0 F0 L BEAT HUA IR 1 FR
k1 HHBMELR

Tab. 1 Result of displacement measurement

A, =1.05 x =0.0477 cm,A, =

S; L Relative Error/%
1 132.4719 133.7067 -0.9235
2 133. 1706 133. 7067 -0.4010
3 133. 1169 133.7067 -0.4411
4 133. 1522 133.7067 -0.4147
5 133. 0307 133.7067 -0.5056
6 133.0732 133.7067 -0.4738
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